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You have only to wish it and you can have a world without hunger, disease,
cancer, and toil-anything you wish, wish anything and it can be done.
Albert Szent-Gyorgyi, American biochemist, 1970
A Less Polluting Pig
There's good news in the fight against farm
pollution, say researchers in the Department
of Molecular Biology and Genetics at the
University of Guelph in Ontario, Canada.
In August, John Phillips, Cecil Forsberg,
and Serguei Golovan announced a new kind
of pig that makes better use ofphosphorus,
a nutrient that in high concentrations can
deplete oxygen levels in waters downstream.
Phosphorus runofffrom livestock farms has
been blamed for killing aquatic life and cre-
ating algae blooms in lakes and rivers. By
identifying a gene that promotes recovery of
phosphorus in a pig's digestive tract, Phillips
and his colleagues say they have devised a
pig that pollutes less.
Genetic engineering in foods has
become common in the past few years.
Initial widespread breakthroughs came with
pest-resistant grains. Since then, scientists
have explored genetic modification of milk
cows, fish, and other animals for improved
food production. With the enviropig (as the
Guelph researchers have dubbed their pork-
er), genetic engineering is being used to
fight in a new environmental arena: reduced
pollution production.
For Phillips, a professor of molecular
biology and genetics, phosphorus waste was
an obvious focus for swine research. Farmers
like to use hog manure as fertilizer because it
is rich in nutrients, but because pigs cannot
completely digest the phosphorus in their
diet, their manure contains much higher
concentrations ofphosphorus than of other
nutrients. When runoff carries the manure
downstream, the excess phosphorus fuels
extremely high algae growth. "It's not just a
local problem, it's an international prob-
lem," Phillips says.
To reduce the phosphorus concentra-
tions in hog manure, the researchers
looked for an enzyme that could break
down the element in the digestive tract.
They found a phytase enzyme in a strain of
Escherichia coli bacteria (although E. coli is
found in the intestinal tract, it appears too
late in the digestive process to handle
phosphorus). The phytase could survive
the chemical rigors ofdigestion and proved
very active in acidic conditions; that meant
it could break down the phosphorus in
feed grain in a pig's stomach before it
reached the intestine. The researchers then
spliced the enzyme with a genetic "direc-
tional trigger" from mice that would target
the enzyme to the salivary glands. The
fused gene (or transgene) was tested first in
mice to make sure the phytase appeared
only in the salivary glands and would not
otherwise affect an animal's health. The
transgene was then introduced into pig
embryos. DNA and enzyme analysis con-
firmed that the piglets carried the gene and
that their saliva contained the phytase. The
pigs, now several months old, appear
healthy and normal, according to Phillips.
The Guelph scientists are confident that
the salivary phytase will be passed to
successive generations.
Other efforts to reduce phosphorus
runoff from livestock farms have sought to
Cleaner pooping porkers. Transgenic pigs have been engineered to produce less phosphorus,
a component of hazardous runoff.
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decrease the amount ofphosphorus in feed
grains. Victor Raboy, a plant geneticist with
the U.S. Department ofAgriculture (USDA)
Agricultural Research Service in Aberdeen,
Idaho, developed and tested low-phytic-acid
corn and found that by making phosphorus
easier to absorb, the amount that ends up in
hog manure is reduced. Vincent Varel, a
microbiologist at the USDA's Roman L.
Hruska U.S. Meat Animal Research Center
in Clay Center, Nebraska, says that the corn
feed (being released commercially in coopera-
tion with Pioneer Hi-Bred International)
may be more versatile than the enviropig
because the corn can be fed to anypig as well
as topoultry.
Varel notes another benefit of nutri-
tional approaches over genetic solutions: the
public's discomfort with genetically modified
(GM) products. Most European countries
require labels to specify GM ingredients. In
Europe, public suspicion over the health
effects ofGM products is running high and
was heightened by a trade flap between the
United States and the European Union last
June in which the European Union imposed
a ban on imports of hormone-treated beef
and other GM foods from the United States.
Varel says the issue "could be a negative fac-
tor in sellingenviropigproducts."
Critics say that the enviropig marks
only a stopgap solution to farm pollution.
Jane Rissler, a plant pathologist and senior
staff scientist with the Union ofConcerned
Scientists, a nonprofit organization based in
Washington, DC, says, "The solution to the
hog production [waste] problem is not to
genetically engineer pigs but to return to a
more sustainable form of farming."
According to Rissler, today's large hog "fac-
tories" will likely merely use the enviropig to
boost hog densities at their facilities, packing
more hogs into the same size facility while
still complying with total phosphorus runoff
limits. What's more, the effect on the hogs'
long-term health is still unclear. Phillips
points out, however, thatenviropigs will also
be useful on low-density hog farms and in
less developed countries, where inadequate
phosphorus in pigs' diet limits theirgrowth.
Farmers will have to wait several years
to compare enviropigs with low-phytic-acid
feed. Phillips says that farmers won't be able
to get enviropigs from breeders for three
years or so, and it's too early to say how
much theywill cost. -David A. Taylor
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